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DISCLAIMER ENERGY | renowable Encroy

* The U.S. Department of Education does not endorse the
work of the STEM Learning Ecosystems initiative.

= There may (or may not) be synergies and/or connections
between STEM Learning Ecosystems and other federal
programs.

* The purpose of this webinar is to bring the STEM Learning
Ecosystems initiative to the attention of interested
colleagues so they can determine whether there are
adequate synergies and/or connections to merit further
exploration.
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WHAT IS A STEM LEARNING ECOSYSTEM? ENERGY |~ roeney &

Renewable Energy

The idea of a learning ecosystem is not new:

Bronfenbrenner’s Ecological Theory of Development (1972)

MACROSYSTEM
Attitudes and ideologies of the
culture

EXOSYSTEM

MESOSYSTEM

Industry

MICROSYSTEM

INDIVIDUAL
(sex, age,
health, etc.)

School

Mass
media

Health services

Local politics
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STEM LEARNING ECOSYSTEM MOTIVATION  ggiesesty |Eneroy Effciency &

Renewable Energy

LIFELONG AND LIFEWIDE LEARNING

9.25%

16 W

05K GR1-12 UG GRAD WORK RETIREMENT
. FORMAL LEARMING EMVIROMMEMTS
IMFORMAL LEARMNING ENVIROMMEMTS

We know learning takes place across many places and
times.

Estimated time spent in school and informal learning environments.
This diagram shows the relative percentage of waking hours that people across the
lifespan spend in formal educational environments and other activities.

(Stevens, R. Bransford, J. & Stevens, A., 2005, Reproduced with permission of The
LIFE Center.)
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STEM IS IMPORTANT TO OUR ECONOMIC FUTURE

Figure 1: Sustained Growth is Projected for STEM Occupations
Employment as a Percentage of 2006 Employment, by Occupation
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Source: Chairman's staff of the Joint Economic Committee based on data from the Bureau of Labor Statistics. The BLS does not
project employment for individual years from 2010-20. For the purposes of this chart, Life Sciences excludes Medical Sciences.

6 | Energy Education and Workforce Development



STEM LEARNING ECOSYSTEM MOTIVATION  eNER@Y | Snery Sicency &
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ITS NOT JUST WORKFORCE PIPELINE, BUT BASIC SKILLS

Trends in Routine and Nonroutine Task Input
in U.S. Occupations: 1960 to 2002

65

Mean Task Input in Percentiles of 1960 Task Distribution

40

smmmm Expert Thinking s Complex Communication s Nonroutine Manual Tasks

Routine Cognitive Tasks === Routine Manual Tasks

Source: Autor, Levy and Murnane (2003) updated to 2002 by David Autor.
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Renewable Energy

How important do you think each of the following is for a student to be ready for college and a

career?
Teachers Parents Students Fortune
1000
Executives
Base n=1000 n=580 n=2002 n=301

IT’S NOT JUST WORKFORCE = S @ | wE | B | s

Absolutely essential/Very Important
(NET)

P I P E L I N E, B U T B A S I C S K I L L S Absolutely Essential 64% 60% 55% 73%

Critical thinking skills

Absolutely essential/Very Important 97% 91% 93% 99%
(NET)
Absolutely Essential 64% 61% 56% 71%
Ability to write clearly and persuasively
Absolutely essential/Very Important 96% 90% 88% 97%
(NET)
Absolutely Essential 53% 57% 50% 59%
Ability to work independently
Absolutely essential/Very Important 95% 93% 92% 90%
(NET)
Absolutely Essential 55% 59% 55% 40%
Ability to work in teams
Absolutely essential/Very Important 86% 85% 83% 94%
(NET)
Absolutely Essential 42% 42% 41% 59%
K ledge of other nati and cultures and international issues
Absolutely essential/Very Important 63% 63% 49% 65%
(NET)
Absolutely Essential 19% 24% 15% 18%
Knowledge and ability in higher-level science such as chemistry and physics
Absolutely essential/Very Important 50% 71% 64% 31%
(NET)
Absolutely Essential 11% 29% 24% 4%
Knowledge and ability in higher-level mathematics, such as trigonometry or calcul
Absolutely essential/Very Important 46% 69% 66% 40%
(NET)
Absolutely Essential 11% 31% 27% 8%

® The MetLife Survey of THE AMERICAN TEACHER Preparing Students for College and Career

Workforce Developm



STEM LEARNING ECOSYSTEM MOTIVATION  ENERGY | arcd) =liceney &

Renewable Energy

ISSUES OF EQUITY DURING THE SCHOOL DAY

African American and American Indian students have less access to a full
range* of math and science courses in their high schools.

r = = - Students with access to the full range of courses- = = +

oD% ' ' 1 ' ’
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50% * - L
®
40% o
"%

#

3

American Indian/ Hispenic/Latino
of any race l White

* Algebra |, Geometry, Algebra Il, Calculus, Biology, Chemistry, Physics
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ISSUES OF EQUTY DURING OUT-OF-SCHOOL TIME

THE By the time they reach 6™ Jack’s family Mike was born
N A has the means into poverty,
grade, middle class kids have to help him with fewer
likely spent 6,000 more :xrﬂovefall chances at
. " inds of every turn
hours learning than kids born Sicoer

I i
HOUR LEARNING GAP into poverty. 5 opportimities. and grow.

PARENTS

That's how much more time Jack’s family
members are likely to have spent reading to
him, compared to Mike's.

PRE-SCHOOL

That’s the difference between having and
not having Pre-K education, which kids like
Mike access at significantly lower levels.

AFTER-SCHOOL & EXTRA-CURRICULARS

Kids like Mike lose more ground in grade
school. They're significantly less likely to be
able to enroll in enriching activities.

SUMMER LEARNING

Children like Jack are eight times more likely
than Mike to enjoy camp or another summer
learning opportunity. -

FIELD TRIPS

That’s how much more time Jack has likely
spent than Mike visiting zoos, museums or
other such places during summers.

6,000 HOURS DIFFERENCE BY THE 6™ GRADE.
Learning time is a resource that is unequally distributed,
and disadvantaged students suffer the consequences.
While middle class children learn to read, create,

persist and problem-solve at home and through
after-school and summer experiences, parents stressed
by poverty are far less likely to be able to ensure those
opportunities for their children.

SOURCES: Hofferth and Sandberg (2000) / Bureau of Labor Statistics (2012) / Barnett and Nores (2012) /

Barnett, et al. (2012) / Wimer, et al. (2002); Afterschool Alliance (2013) / Gutiérrez , K. D, et al. (2010) /

Wimer, et al. (2006) / McLaughlin & Pitcock (2009) / Meyer, D., et al. (2004) / Institute of Museum and ExpundEDscL‘nggg
y o

Library Services (2008) / Balfanz, R. (2009) / PBS Frontline, (2012)
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Business
Community

STEM-Rich
Institutions

Formal P-12.
Education
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STEM LEARNING ECOSYSTEMS

AFTERZONE SUMMER SCHOLARS
Providence, Rl

BOSTON SUMMER LEARNING
PROJECT
Boston, MA

CALIFORNIA ACADEMY
OF SCIENCES, SCIENCE
ACTION CLUBS

San Francisco, CA

CENTER FOR THE ADVANCE-
MENT OF SCIENCE EDUCATION,
MUSEUM OF SCIENCE AND
INDUSTRY

Chicago IL

CHICAGO PRE-COLLEGE SCIENCE
AND ENGINEERING PROGRAM
Chicago, IL

DETROIT AREA PRE-COLLEGE
SCIENCE AND ENGINEERING
PROGRAM
Detroit, Ml

EXPANDED LEARNING NETWORK
OF THE SOUTHERN TIER
Corning, NY

U.5. DEPARTMENT OF

ENERGY

10.

11

12.

13.

14.

15.

Energy Efficiency &
Renewable Energy

COMMUNITIES PROFILED BY TRAPHAGEN AND TRAILL (2014)

GIRLSTART
Central Texas

INDIANA AFTERSCHOOL
STEM INITIATIVE
Indiana

NEW YORK CITY STEM
EDUCATORS ACADEMY
New York, NY

ORANGE COUNTY STEM
INITIATIVE
Orange County, CA

SHINE (SCHOOLS AND

HOMES IN EDUCATION)
AFTERSCHOOL PROGRAM

Carbon and Schuylkill counties, PA

SMILE (SCIENCE AND MATH
INVESTIGATIVE LEARNING
EXPERIENCES)

Oregon

SYNERGIES
Portland, Oregon

URBAN ADVANTAGE
New York, NY
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STEM LEARNING ECOSYSTEMS

U.53. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

STEM Ecosystem Elements

Key Partners

1. PreK-12 school system
receptive to external
partnerships

=

High-quality out-of-
school time/youth
development system and
programs

9. STEM-expert museums,
science centers,
professional
assoclations, and
businesses

4. Institutions of higher
education

Private sector STEM-
focused businesses

=

6. Parent and community-
based organizations

Critical Attributes

1.  Anchored by a
passionate
leader(s) with a
collaborative
vision and
practice

&=

Attentive to the
enlightened
self-interest of
all partners

3. Philanthropic
and public
sector support
and in-kind
resources

Focus Areds

.rC

6.

Building the capacity of educators
in all sectors.

Equipping educators with tools
and structures to enable sustained
collaboration.

Linking in- and out-of-school
STEM learning.

Creating learning progressions
that connect and deepen STEM
experiences over time.

Focusing instruction on inquiry,
project-based learning and real-
world connections to increase
relevance.

Engaging families and
communities.

Exposing young people to
potential STEM careers.

‘/'-.\ STEM
“g ecosystems cuuae team mnovate
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STEM ECOSYSTEMS WORK? ENERGY | Renewabie Eneray

THE STEM FUNDERS NETWORK:

? S. D. BECHTEL, JR.
ZFOUNDATION The Pinkerton Foundation @ MOTOROLA SOLUTIONS

STEFHEN BECHTEL FUND

Chevron

. CHARLES AMD LYNMN
v Human Energy” : SCHUSTERMAMN a MERCIKK
“ A FAMILY FOUNDATIOMN Be ".eﬂ'

GORDON AND BETTY

us N KASCAH NS , :
Founpation MOORE (Q samuen

| UNIVERSAL
| TECHNICAL TIGER WOODS
» | INSTITUTE % GILLFOUNDATION FOUNDAT I ON
Chosen by Industry. Ready to Work.

LEona s anD manny o BURROUGHS
BN ADCOM: HELMSLEY NOYCE WELLCOME
'FOUNDA*['\OK\"'. CHARITABLE TRUST FUND
ASSOCIATION OF
CICCE  CHAMBER OF COMMERCE SIMONS FOUNDATION
7 EXECUTIVES

u The Harry and Jeanette Weinberg Foundation, Inc.
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https://www.simonsfoundation.org/
https://www.simonsfoundation.org/

U.53. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

STEM LEARNING ECOSYSTEMS TIMING

Initiative Overview

25 sites 25 sites + 10 35 sites + 10
Technical new sites new sites
Assistance Technical Technical
C Conimuniies . Assistance o0 Assistance
‘T‘ of Practice ‘T Communities ‘T‘ Communities
LO) * \O of Practice . of Practice
= Ao =
o 2 5 ¥
(\] 10 sites awarded QN |
$10k . 10 sites awarded 10 sites awarded
collaboration $10k $10k
grants collaboration collaboration
10 sites awarded grants grants
opportunity to 10 sites awarded 10 sites awarded
host AmeriCorps opportunity to opportunity to
Member host AmeriCorps host AmeriCorps
Member Member
10 sites awarded 10 sites awarded
implementation implementation
grants grants
Evaluation —
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STEM LEARNING ECOSYSTEMS us. oEparTuENTOF | Energy Efficiency &

2015 COMMUNITIES: ENERGY | renewable Energy

— Phoenix, AZ

— San Jose, Los Angeles, Corona Del Mar, San Diego, Camarillo, CA
— Boston, MA

— Chicago, Evanston, IL

— Denver, CO

— East Syracuse, Buffalo, New York, Corona, NY
— Kansas City, MO

— Freeland, Ml

— Austin, TX

— Cincinnati, Cleveland OH

— Indianapolis, IN

— Research Triangle Park, NC

— Salem, OR

— Pittsburgh, Conshohocken, PA

— Providence, RI

— Tampa, FL

— Tulsa, OK

Additional funding cohorts anticipated for 2016 and 2017
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STEM LEARNING ECOSYSTEM RESOURCES ENERGY | Shiceney &

Renewable Energy

Find an Opportunity Why STEM About Us

tt g 7,

* Spark your child’s curiosity

Connect to a STEM opportunity for your child. LOGIC MODEL TEMPLATE & RECOMMENDATIONS FOR NEXT STEPS.

Assessing the Impacts of
STEM Learning Ecosystems

NOVEMBER 2015

bAicKs

Sumer Camn 2015 d H b ventian Camn Red Hat Rahats

By: Saskia Traill and Kathleen Traphagen
with conttibutions from Elizabeth Devaney

STEM learning ecosystems harness contributions of educators, policymakers, families, businesses, informal science
institutions, after-school and summer providers, higher education, and many others towards a comprehensive vision
of STEM learning for all children. This paper offers evidence of the impact of cross-sector partnerships on young
people, and a logic model template for communities so they may further develop the attributes, strategies, and
measures of progress that enable them to advance opportunities for all young people to succeed. Further research
will help us expand the promise and potential of these collaboration.

Technical Assistance:
WWWw.Sstemecosystems.org
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STEM LEARNING ECOSYSTEM RESOURCES ENERGY | oo Efficiency &

Renewable Energy

= National Academies: STEM Learning is Everywhere (2014)
http://www.nap.edu/cataloq/18818/stem-learning-is-everywhere-summary-of-a-
convocation-on-building

= National Academies: ldentifying and Supporting Productive STEM

Programs in Out-of-School Settings (2015)
http://www.nap.edu/cataloq/21740/identifying-and-supporting-productive-stem-
programs-in-out-of-school-settings

Companion study to report from National Academies: Successful K-12 STEM
Education (2011)
http://www.nap.edu/catalog/13158/successful-k-12-stem-education-identifying-
effective-approaches-in-science

= Traphagen and Traill: How Cross-Sector Collaborations are
Advancing
STEM Learning
(2014 )nittp://www.noycefdn.org/documents/STEM_ECOSYSTEMS REPORT_14012
8.pdf
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http://www.nap.edu/catalog/18818/stem-learning-is-everywhere-summary-of-a-convocation-on-building
http://www.nap.edu/catalog/21740/identifying-and-supporting-productive-stem-programs-in-out-of-school-settings
http://www.noycefdn.org/documents/STEM_ECOSYSTEMS_REPORT_140128.pdf

SYNERGIES BETWEEN ED PROGRAMS AND EﬁETﬁEY Energy Efficiency &
STEM LEARNING ECOSYSTEMS Renewable Energy

——

== Business
Community
-_—

STEM-Rich
Institutions

STEM ECOSYSTEMS CAN HELP AMPLIFY AND SUSTAIN ED’S INVESTMENTS
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N EXT ST E P s Eﬁ“ERmREEFY Energy Efficiency &

Renewable Energy

STEM Learning Ecosystems can:

» Leverage existing community relationships/foster new ones
* Leverage and sustain existing sources of support

Connect with other community-based learning networks
Provide technical assistance www.STEMEcosystems.org
Access to seed funding: [2015], 2016, 2017

You may wish to:
= Connect with an existing STEM Learning Ecosystem
| will introduce you to the Ecosystem lead in your community
Email me: Ellen.Lettvin@ED.gov

= Create a new STEM Learning Ecosystem with members of your
community

If one doesn’t currently exist
= Neither
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U.S. DEPARTMENT OF Energy Efﬂciency &

ENERGY Renewable Energy

THANK YOU

U.S. DEPARTMENT
OF EDUCATION
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